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3. Method according to claim 2 characterised in that the 
device (5), when moving in a course direction and senses an 
unchanged magnetic field strength (44,54), changes direc- 
licms 90degrees, thai the device, when moving in a course 
direction and senses an increased magnetic field strength 
(44,54). continues in tlie same course direction and that the 
device, when moving in a course direction and senses a 
decreased magnetic field strength (44.54), changes course 
directionsJSOdegrees. ■ 

4. Method according to claim 2 characterised in tlmt the 
device (5) moves in a course direction that corresponds to that 
the sensed magnetic field (44, 54) is constant, 

5. Method accordins to claim 2 characterised in that the 
device (5), when sensing that the magnetic field (44,54) 
changes directions (55). continues to move a certam distance 
m the same direction, then stops and turns until it again 
detects that the magnetic field (44,54) changes directions 
(55), whereupon it moves essentially in the same direction as 
a line (55). which ties together points where the sensed mag- 
netic field (44,54) changes directions. 

6. Method according to claim 1 characterised in that the 
sensing unit (14.15.16 j. when sensing the magnetic field (43, 
52) within the range of the navigational control station (3), 
adapts its processing of the sensed magnetic field (43,52 ). 

7. Method according to claim 1 characterised in that at least 



ir(l)i 



a first c 
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gational control station (3), whereby the magnetic field (43, 
44 j, generated by the current at a point of time mainly inside 
the range of the navigational control station (3), has a diree- 
tion essentially opposed to the (Erection of the magnetic field 
(43,44) at the same point of time mainly outside of the men- 
tioned range. 

8.. Method according to claim 1 characterised in that at least 
one .signal generator (1 ) sends a second current through the 
navigational control station (3 J and the mentioned (1) or 
another signal generator (1) sends a third current through the 
navigational control station (3), whereby tlie magnetic field 
(43,44), generated by the second current in a second area 
mainly within the range of the navigational control station 
(3), at a point of time has a direction essentially correspond- 
ing to the direction (46) of the magnetic field (43,44) gener- 
ated by the third ctarent at the same point of time in a third 
area mainly within the range of the navigational control sta- 
tion (3). 

Q Method according to claim 8 characterised in that the 
second current corre.sponds to the third current. 

■^1 'iC Method according to claim 1 cltaracierised in that at 
least one signal generator (1) sends a second current trough 
the navigational control station (3) and the mentioned (1) or 
another signal generator (1) sends a third current through the 
navigational control station (3). whereby the ma^etic field 
(52,54). generated by the second current in a second area 
mainly within the range of the navigational control station 
(3). at a point of time has a direction essentially opposite to the 
direction (50,51) of tlie magnetic field (52.54) generated by 
the tliird current at the same point of time in a third area 
mainly within the range of the navigational control station 
(3). 

11 11. Method according to claim 8 characterised in that tiie 
i%rection (46,50,51) of the magnetic fields (43.44,52,54) gen- 
second and third areas depend on the properties 
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12. Method according to claim 8 characterised m that the 
magnetic iield's (43,44,52,54) direction (46,50.51) within the 
second and the third areas respectively at a point of time 
depends on the properties and the occurrence of current 
pulses (7,9.11). 



'^l^ . Method according to claim 8 characterised in that when 
a fu^t current pulse N7 (9) occurs, the magnetic field (54) in 
the second area, at a point of time, shows a direction (50) 
essentially opposed to the direction (51) of the magnetic field 

) at Ihe same point of time in the third area and when another 
current pulse F9 (11) occurs, the magnetic field (54) in the 
second area, at a point of time, shows a direction (46) essen- 
tially corresponding to the direction (46) of the magnetic field 
inthe tliird area. 

0 j/14. Method according to claim 10 charactensed in that 
outside and within the range of the navigational control sta- 
tion an undefined area (55) is created that essentially defines 
two areas, which at a point of time have magnetic fields 
essentially opposed to each other. 

5 J/15. Method according to claim :;.14. wherein the second 
current corresponds to the third current, 
/i' 16. Method according to claim 14, wherein the direction of 
the magnetic fields generated in tlie second and third areas 
depend on the properties of the sent currents. 

0 / J 17. Method according to claim 1 cliaracterised in that at 
least one current inthe system constitutes a sinus component. id<'- 
/ ^8. Method according to claim 1 characterised in that at 
least, one curreat sent in the system most of the time is in a 
state of rest when it is mainly constant, whereby periodically 

5 die state of rest is interrupted by at least one characteristic 
reference current pulse (7.9,11). 

■ 19. Method according to claim 18 characterised in that the 
sensing unit (14,15,16), knowing the properties of the refer- 
ence pulse (7), adapts the time intervals withiji which the 

0 sensing unit (14,15.16) sense magnetic fields. 
/if 29. Method aecording to claim 19 characterised in that 
adaptation means that the sensing unit (14,15,16) synchro- 
nises the unit's (14.15.16) working frequency in the time 
domam based on the reference current pulse (7). 

5 ! .j21. Method according to claim 19 characterised in that 
adaptation means that the sensing unit (14.15.16) synchro- 
nises the properties of tlie time inter\'als in the time domain 
based on the properties ofthe reference current pulse (7.9,11). 
/ ^2. Method according to claim 18 characterised in that 

HD each signal generator (1) in the navigational control system 
synchronises its sent current pulses (7,941) with the other 
current pulses (7,9,11) inthe system so that no current pulses 
(7,9.11) coincide at the same time during the same signal 
period (8). 

L5 j< 23. Electronic navigational control system for a self-pro- 
pelling device (5). the system comprising at lea.st one navi- 
gational conurol station (3) with at least one loop (4) c-on- 
nc-cted to at least one signal generator (1) and a sensing unit 
(14,15.1 6) arningcd at the self-propelling device (5), whereby 

;o the sensing unit (14,15,16) senses at least one time and space 
varying and in the air medium propagating magnetic field, at 
least transmitted via the at least one loop (4),in turn re-trans- 
mitting at leastone, by the sensing unit (14.15.16) processed, 
signal to at least one driving source that contributes to the 

'5 device's movements across an area, the system comprises 
means by which the signal generator (1) sends a current 
through the at least one loop (4), the cuirent generating the 
time and space vaiying magnetic field (43,44,52,54), 
whereby tiie sensing unit (14,15,16) comprises means by 

>o which the device (5) is maneuvered based on the properties of 
the sensed magnetic field (43,44,52,54), characterised in that 
that said sensed magnetic field (43.44.52,54), in an area 
enclosed by said loop (4), at least at one point of time has 
different directions (50,51). 

i5 24. Electronic navigational control system according to 
claim 23 characterised in that at least one current being sent in 
the system during the main part of the time is in a slate of rest. 
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AMENDMENT "A' 



Sir: 



Appl. No. 10/516,793 
Amdt. Dated 4/17/09 
Reply to Office action of I0/17/2Q08 

Amendments to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

Claim 1 (currently amended): Method for maneuvering a self-propelling device (5) 
towards a navigational control station by means of an electronic navigational control system 
comprising at least said navigational control station (3) with at least one loop 14^ connected to at 
least one signal generator (1) and one sensing unit (14,15,16) arranged at the self-propelling 
device (5), whereby the sensing unit (14,15,16) at least senses an, in the air-medium propagating, 
time and space varying magnetic field, transmitted by the navigational control station (3) at least 
one loop (4) and in turn retransmits at least one, by the sensing unit (14,15,16) processed signal 
to at least one drive source that contributes to the device's (5) movements across a surface, the 
signal generator (1) sends a current through the navigational co n trol station (3) at least one loop 
£4), the current generating the time and space varying magnetic field (43,44,52,54), whereby the 
sensing unit (14,15,16) maneuvers the device (5) based on the properties of the sensed magnetic 
field (43,44,52,54), 

characterised in that said sensed magnetic field (43,44,52,54), in an area mainly within 
the rang e of the navigational control station (3) enclosed bv said loop (4) . at least at one point of 
time has different directions (50,51). 

Claim 2 (currently amended); Method according to pateHt claim 1 characterised in that 
the device (5), when moving mainly outside the range of the navigational control station and 
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Appl. No. 10/516,793 
Amdt. Dated 4/1 7/09 
Reply to Office action of 10/17/2008 

sensing a change in the magnetic field (44,54), maneuvers itself in relation to the navigational 
control station (3) so that it by means of one or many maneuvers will approach, essentially stay 
at a constant distance from or distance itself fix)m the navigational control station (3), 
alternatively stop and/or turn. 

Claim 3 (currently amended): Method according to patent claim 2 characterised in that 
the device (5), when moving in a course direction and senses an unchanged magnetic field 
strength (44,54), changes directions 90 degrees, that the device, when moving in a course 
direction and senses aa increased magnetic jgeld strength (44,54), continues in the same course 
direction and that the device, when moving in a course direction and senses a decreased magnetic 
field strength (44,54), changes course direction&dSO degrees^)' 



Claim 4 (currently amended): Method according to pat«it claim 2 characterised in that 
the device (5) moves in a course directioii that corresponds to that the seiised magrietic field (44, 
54) is constant. 

Claim 5 (currently amended): Method according to patest claim 2 characterised in that 
the device (5), when sensing that the magnetic field (44,54) changes directions (55), continues to 
move a certain distance in the same direction, then stops and turns until it again detects that the 
magnetic field (44,54) changes directions (55), whereupon it moves essentially in the same 
direction as a line (55), which ties together points where the sensed magnetic field (44,54) 
changes directions. 
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Reply to Office aetioa of 10/17/2008 

Claim 6 (currently amended): Method according to pat^ claim I characterised in that 

the sensing unit (14,15,16), when sensing the magnetic field (43,52) within the range of the 

navigational control station (3), adapts its processing of the sensed magnetic field (43,52). 

Claim 7 (currently amended): Method according to fmm claim 1 characterised in that 
at least one signal generator (1) sends a first current trough the navigational control station (3), 
whereby the magnetic field (43,44), generated by the current at a point of time mainly inside the 
range of the navigational control station (3 ), has a direction essentially opposed to the direction 
of the magnetic field (43,44) at the same point of time mainly outside of the mentioned range. 

Claim 8 (currently amended): Method according to patent claim i characterised in that 
at least one signal generator (1) sends a second current through the navigational control station 
(3) and the mentioned (I) or another signal generator (1) sends a third current through the 
navigational control station (3), whereby the magnetic field (43,44), generated by the second 
current in a second area mainly within the range of the navigational control station (3), at a point 
of time has a direction essentially corresponding to the direction (46) of the magnetic field 
(43,44) generated by the third current at the same point of time in a third area mainly within the 
range of the navigational control station (3). 

Clainv^ (Cjirrentiy amended): Method according to patent claim 1 characterised in that 
at least one signal generator (1) sends a second current trough the navigational control station (3) 
and the mentioned (1) or another signal generator (1) sends a third current through the 
navigational control station (3), whereby the magnetic field (52,54), generated by the second 
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Amdt. Dated 4/17/09 
Reply to Office action of 10/1 7/2008 

current in a second area mainly witlriin the range of the navigational control station (3), at a point 
of time has a direction essentially opposite to the direction (50,51) of the magnetic field (52,54) 
generated by the third current at the same point of time in a third area mainly within the range of 
the navigational control station (3). 

.^iaim ,ier'(current!y amended): Method aeeoraing to pat^ claim 8 characterised in 
that the second current corresponds to the third current. 

Claim H (currently amended): Method according to pat^ claira 9 characterised in 
that outside and within the range of the navigational control station an undefined area (55) is 
created that essentially defines two areas, which at a point of time have magnetic fields 
essentially opposai to each other. 

Claim/t2 (currently amended): Method according to pateet claim 8 characterised in 
that the direction (46,50,5^51) of the magnetic fields (43,44,52,54) generated in the second and 
third areas depend on the properties of the sent currents. 

Claim 10 (currently amended): Method according to pat^it claim 1 characterised in 
that at least one current in the system constitutes a sinus component. 

Claim ji (currently amended): Method according to pa*^ claim 1 characterised in 
that at least one current sent in the system most of the time is in a state of rest when it is mainly 
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constant, whereby periodically the state of rest is interrupted by at least oiie characteristic 
reference current pulse (7,9, 1 1 ). 

Claim il (currently amended): Method according to patest claim 14 characterised in 
that the sensing unit (14,15,16), knowing the properties of the reference pulse (7), adapts the 
time intervals within which flie sensing unit (14,15,16) sense magnetic fields. 

Claim ti (currently amended): Method according to patm* claim it characterised in 
that adaptation means that the sensing unit (14,15,16) synchronises the unit's (14,15,16) working 
frequency in the time domain based on the reference current pulse (7). 

Claim 17 (currently amended): Method according to pm^ claim 15 characterised in 
that adaptation means that the sensing unit (14,15,16) synchronises the properties of the time 
intervals in the time domain based on the properties of the reference current pulse (7,9,11) . 

^'-"^ t ? 

Claim 18 (currently amended): Method according to patent claim 14 characterised in 

that each signal generator (1) in the navigational control system synchronises its sent current 

pulses (7,9,11) with the other current pulses (7,9,11) in the system so that no current pulses 

(7,9, 1 1) coincide at the same time during the same signal period (8). 

Claim J< (currently amended): Method according to patot claim 8 characterised in 
that the magnetic field's (43,44,52,54) direction (46,50,5 1 ) within the second and the third areas 
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respectively at a point of time depends on the properties and the occurrence of current pulses 

(7,9,11). 



Claim 20" (currently amendedt): Method according tO patent claim 8 characterised in 
that when a first current pulse N7 (9) occurs, the magnetic field (54) in the second area, at a point 
of time, shows a direction (50) essentially opposed to the direction (51) of the magnetic field at 
the same point of time in the third area and when another current pulse F9 (11) occurs, the 
magnetic field (54) in the second area, at a point of time, shows a direction (46) essentially 
corresponding to the direction (46) of the magnetic field in the third area. 

Claim M (currently amended): Electronic navigational conti-ol system for a 
self'-propelling device (5), the system comprising at least one navigational control station (3) 
with at least one loop (4) connected to at least one signal generator (1) and a sensing unit 
(14,15,16) arranged at the self-propelling device (5), whereby the sensing unit (14,15,16) senses 
at least one time and space varying and in the air medium propagating magnetic field, at least 
tiransmitted via the na\igatioiiQl control station (3) at least one loop (4\. in turn re-transmitting at 
least one, by the sensing unit (14,15,16) processed, signal to at least one driving source that 
contributes to the device's movements across an area, the system comprises means by which the 
signal generator (1) sends a current through the navigational control station (3) at least one loop 
0i, the current generating the time and space varying magnetic field (43,44,52,54), whereby the 
sensing unit (14,15,16) comprises means by which the device (5) is maneuvered based on the 
properties of the sensed magnetic field (43,44,52,54), 



Page 7 of 14 



AppL No. 10/516,793 
Amdt. Dated 4/17/09 
Reply to Office aGtion of 10/17/20G8 

characterised in that that said sensed magnetic field (43,44,52,54), in an area mfiinly 

within tho raiigo of the navigational control station (3) enclosed bv said loop (4\ at least at one 

point of tirnehas different directions (50,51). 

Claim 22 (currently amended): Electronic navigational control system according to 

piefit claim 21 characterised in that at least one current being sent in the system during the main 
part of the time is in a state of rest, where it is essentially constant, whereby the state of rest is 
periodically interrupted by at least one characteristic reference cmretit pulse (7,9,1 1). 

Claim 23 (currently amended): Electronic navigational control System according to 
pateat claim 21 characterised in that the navigational control station (3) comprises a first loop (6) 
which surrounds a first area, said loop extends in one plane. 

Claim 24 (currently amended): Electronic navigational control system according to 
pateat claim 23 characterised in that the navigational control station (3) comprises a second and a 
third loop (4), whereby the second loop (4) surrounds a second area and the third loop (4) 
surrounds a third area. 

Claim 25 (currently amended): Electronic navigational control system according to 
pat e nt claim 24 characterised in that the respective loop (4,6) extends in one plane. 
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Claim 26 (currently amended): Electronic navigational control system according to 

paten t claim 23 characterised in that the plane extends parallel to the ground surface or vertical to 

the ^ound surface. 

Claim 27 (currentty amended): Electronic navigational control system according to 

pat^ claim 23 characterised in that at least one loop constitutes an electric conductor that is 
placed above, in or below the continuous surface across which the device is intended to move. 

Claim 28 (cttfrentiy amended): Electronic navigational control system according to 
patent claim 23 characterised in that at least one loop constitutes a continuous electric conductor 
that is wound in more than one turn. 

Claim 29 (currently amended): Electronic navigational control system according to 

W 

pateHt claim 28 characterised in that the electric conductor constitutes a fix guide path placed on 

a carrier. 

Claim 30 (currently amended): Electronic navigational control system according to 

pat^ claim 21 characterised in that by a self-propelling device (5) is meant an operating robot 
comprising a operating system for working on the surface across which the robot is moving. 

Claim 31 (currently amended): Electronic navigational control system according to 

SO- . 
patent claim 30 characterised in that the operating system is controlled based on information 

received and/or stored for processing by the sensing unit (14,15,16). 



Page 9 of 14 



Appl.No. 10/516,793 
Amdt. Dated 4/17/09 
Reply to Office action of 10/17/2008 



Claim 32 (currently amended): Electronic navigational control system according to 
pat e nt claim 30 characteris©i in that the robot constitutes a lawn-mowing robot, whereby the 
operating system constitutes knives which, wheii moving, cut off the biological raateriai growing 
on the surface. 

Claim 33 (currently amended): Electronic navigational control system according to 
pQ^tent claim 30 characterised in that the robot constitutes a vacumn cleacing robot, whereby the 
operating system comprises the parts with which a vacuum cleaning robot is normally eqmpped 
for cleaning the surface from dirt, for instance a rotating brush and a suction device. 

Claim 34 (currently amended): Electronic navigational control system according to 
patert claim 30 characterised in that the robot constitutes a cleaning robot, whereby the operating 
system comprises the parts with which a cleaning robot is normally equipped for cleaning the 
surface from dirt, for instance tools for wet-cleaning. 

Claim 35 (currently amended): Method according to fm^e^^^^^^asscax the second 
current corresponds to the third current. 

lif 

Claim 56 (currently amended): Method according to pat^r^mnv^,) wherein the 
direction of the magCfetic fields generated in the second and fliird areas depend on the properties 
of the salt currents. 
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Amendments to the Abstract: 

A copy of the amended Abstract without: editing notations appears in the appendix. This 
Abstract will replace the previous version in the application: 

The present invention disclosure relates to an arrangement and an electronic navigational 
control system for a self-propelling device (5), preferably a lawn-mowing robot. The system 
comprises at lease one navigational control system (3) connected to at least one signal generator 
(1) and a sensing unit arranged at tiie self-propelling device (5), The sensing unit senses at least 
one, in the air medium propagating, time and space varying magnetic field, at least transmitted 
via the navigational control station (3) and in turn retransmits at least one signal processed by the 
unit to at least one driving source which contributes to the device's movements across the 
surface. The system comprises moons structure by which the signal generator (I) sends a current 
through the navigational control station (3), the current generating the time and space varying 
magnetic field, whereby the sensing unit comprises gjeaas structure by which the device (5) is 
maneuvered based on the properties of the sensed magaetic field. 
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REMARKS/ARGUMENTS 

Review and reGonsideration of the subject application in view of the present amendment 
is respectfully requested. 

By the present amendment, applicant amends claims 1-36. Claims 1-36 are currently 
pending in this application. Applicant respectfiiUy requests reconsideration and allowance. 

There are two independent claims pending in this application, namely claims 1 and 21. 
Claims 1 and 21 have been rejected under 35 U.S.C. 102 (e) as being anticipated by Bartsch et 
ai., (US 6459955 Bl). Claims 1 and 21 have been amended to specify that the navigational 
control station 3 includes at least one loop 4, the loop transmits a magnetic field, and a current is 
sent through the loop to generate a varying magnetic field. The eurrcht amendments to claims 1 
and 21 define the present invention over the prior art reference because of the inclusion of the 
navigational control station 3 with the loop 4 used for navigation. The prior art reference 
includes other means for navigation. For example, Bartsch generally has a boundary wire 2 for 
delimiting the area where the robot works (however independent claims are not restricted in this 
respect). Additionally, the present invention is specifically intended to direct the robot towards 
the docking station (navigational conti-ol station 3). The loop 4 is for maneuvering the machine to 
the docking station with great accuracy in order to be able to dock properly, e.g. for recharging 
the battery. 

US 6459955 is directed to a cleaner robot for indoor operation. It neither has a boundary 
wire nor a navigational conti-ol station with a loop for directing the machine towards it. On the 
conti-ary, the details referred to by the examiner are light fixtures 116 in the ceiling 114. The 
present invention includes boundary wire 2 and loop 4 are electiically conducting wires in which 
current signals are sent that generates magnetic fields in the surroimding. The present invention 
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discloses boundary wires that are located in the ground or on the surface of the ground. By 
contrast, US 6459955 utilizes a camera 1 12 for navigation of the robot. 

In light of the foregoing, it is respectfully submitted that the present application is in a 
condition for allowance and notice to that effect is hereby requested. If it Is determined that the 
application is not in a condition for allowance, the Examiner is invited to initiate a telephone 
interview with the undersigned attorney to expedite prosecution of the present application. 

If there are any additional fees resulting from this communication, please charge same to 
our Deposit Account No. 16-0820, our Order No. 37204. 



1801 East 9* Street 
Suite 1200 

Cleveland, Ohio 441 14-3108 
(216) 579-1700 

Date: 17-Apr-G9 



Respectfully submitted, 



PEARNE & GORDON LLP 




Ronald M. Kachmarik, Reg. No. 34,512 
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ABSTRACT 

The present disclosure relates to m arrangement and an electronic navigational control 
system for a self-propelling device (5), preferably a lawn-mowing robot. \ The system comprises 
at lease one navigational control Systran (3) connected to at least one signal generator (1) and a 
sensing unit arranged at the self-propelling device (5). The sensing unit senses at least one, in 
the air medium propagating, time and space varying ma^etic field, at least transmitted via the 
navigational control station (3) and in turn retransmits at least one signal processed by the unit to 
at least one driving source winch contiibutes to the device's movements across ttie surface. The 
system comprises structure by which the signal generator (1) sends a current through the 
navigational eonfrol station (3), the current generating the time and space varying magnetic field, 
whereby the sensing unit comprises structure by which the device (5) is maneuvered based on 
the properties of the sensed magnetic field. 
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